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Synchronicity principleAbstract A recent new research has revealed that real life systems follow similar ‘‘fractals-general”
stacking behavior during their change pathways when subjected to affecting environments and
events ‘‘on and above” their normal behavior or set points. In this paper, the system change pathway
is investigated through cleverly neutralizing time in the analysis. The new expression of ‘‘neutralizing
time” is deﬁned as time is not considered during the system stack-based change pathway calcula-
tions, but it will only be sensed in the sequence order. By adopting this concept, the formulations
cleverly avoid falling in the trap of the long dilemma of ‘‘the problem of time” when handling the
system change pathways. This is equivalent to representing the system by two-level conﬁguration:
the basic level of the physical system is considered as temporal, while the upper level of affecting
events is regarded as non-temporal. Furthermore, it is shown that the inﬁnite multi-stacking
interactions at any event state of global systems could provide the necessary mathematical platform
for analyzing the natural or intentionally induced ‘‘synchronicity” principle. Two illustrative exam-
ples are presented to demonstrate the successful applicability of the new time neutralized concept.
The first example describes the course of life of inverted pendulum trolley car subject to accidents
and collision inﬂuences. The second example elucidates the change pathway of the formation of
human bladder spherical crystalline stone versus different change formulas under excessive
salt/mineral concentrations inﬂuences. It is revealed that these illustrative examples could provide
a positive assertive answer to the important question: ‘‘Can the presented change pathway theory
through backward stacking, neutralized time effect, and satisfying the reversibility property
mathematically uncover many open secrets such as the origins of matter and antimatter?”.
Applications of the new concept to some real life single stacking and multi-stacking examples are
also discussed. It is recommended that future work shall be directed toward strengthening the0.1016/j.
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asej.2015.09.012new concept for multi-stacking system change pathway platforms. Such recommendation could also
be generalized for implementing the concept in retrospective or backward stacking way to various
real life applications, such as for analyzing the past sequential (evolutionary) formation of matter/
substances and uncovering the mysterious origins of many versatile systems.
 2015 Faculty of Engineering, Ain Shams University. Production and hosting by Elsevier B.V. This is an
open access article under the CC BY-NC-ND license (http://creativecommons.org/licenses/by-nc-nd/4.0/).1. Introduction
In a recent study, it was shown that real life system operation
follows a two level conﬁguration denoted as ‘‘Time driven –
event driven – parameters change” paradigm as elucidated in
Fig. 1 [1–3]. The basic level indicates the time-based physical
system with its accompanied physical dynamic (state-space)
equations, while satisfying the controllability and stability
requirements. On the other hand, the upper level represents
the event-based platforms affecting the system from all inside
and outside sources.
The study revealed that ‘‘everything in life is subject to
change” and the sequential progresses of real life systems dur-
ing their changes follow the representation shown in Fig. 2.
Such changes can be viewed as some type of forming one or
more of six types of stack-based layers (S1, S2, . . ., S6) as sum-
marized in Table 1(see footnote1). Each stack is categorized as
growing SðþÞ, shrinking SðÞ, growing/shrinking SðÞ, or blank/
empty Sð0Þ. Stacks of blank type (zones of versatile categories
or its categories cannot clearly be speciﬁed) are denoted just
by the symbol S. Moreover, each stack layer could contain
sub-layers, segments and sub-segments.
It can also be observed everywhere that the stacking behav-
ior of system change is followed by all systems in various disci-
plines and sciences with different types and categories.
Numerous examples of real life systems have been reported in
geosciences, life sciences, environmental science, ecology, biol-
ogy, medicine, material sciences and engineering following the
above different stack-based layering behavior as given in [1,2].
The programming of various types of the above stacks has
successfully been developed in modular form using the notion
of growing and shrinking matrices as given in [4] (see foot-
note2). The implementation of the stack-based layering model-
ing methodology to real life systems includes three aspects,
namely layering identiﬁcation, layering extraction and layering
processing (using either 2-D or 3-D stack layering representa-
tions) as depicted in Fig. 3 [2].
The main approach was based on introducing a new instru-
ment or measure denoted as l that describes a form of register
to all events and inﬂuences on the system ‘‘on and above” their
normal practices. External or internal excessive influences andriginal sense as some sort of
t of items such that the item
ﬁrst to be retrieved. However,
escribing the physical system
original literal or conventional
n might include some types of
dimensions. The development
es could be of high beneﬁt to
simplify the processing, each
(or sub-segment) boundaries
ces at every event step l.
, The new ‘‘Fractals-General Science”:happenings on the system can be visualized as accidents,
collisions, impacts, breaks, shocks, collapses, eruptions,
destructions, etc. Also extreme, severe, extraordinary, unusual,
rare events, etc. are all included within such affecting cate-
gories [5].
Based on this concept, it was investigated that such inﬂu-
ences will lead to corresponding change of the parameters of
the system (regardless of their time of occurrences). As each sys-
tem is different than the other, it is logical to assume that such
change will differ from one system to another and is particular
to each system depending on its susceptibility and withstanding
to change. For such purpose the ‘‘Consolidity Index” [6–9] is
introduced as a normalized metric for scaling such change.
Consolidity is an intrinsic system metric that changes from
one system to another and can be calculated based on the sys-
tem physical equation(s). It is a normalized index measuring
the ratio of total output changes over total combined inputs
and systems effects through fuzzy sets, random sets, rough
sets, Z-numbers, or any other similar sort of analysis. The sys-
tem is considered to be consolidated if index < 1, neutrally con-
solidated if index  1, and unconsolidated if index > 1. The
typical ranges of the consolidity indices based on previous real
life applications are as follows: very low (<0.5), low (0.5 to
1.5), moderate (1.5 to 5), high (5 to 15), and very high (>15)
[1–3].
In the following section, the new paradigm of ‘‘Fractals-
General Science” is elaborated and compared with other frac-
tals approaches reported in the literature.
2. Fractals-General Science versus other fractals approaches
Within the scope of computer programming, the well-known
fractal theory [10] was developed and extensively applied to
imitate in the virtual world some of the geometries in real life
without really incorporating their physical and operation con-
strains (in the ﬁrst or basic level of system paradigm). In the
present work, a new view for unifying various sciences in the
form of ‘‘Fractals-General Science” was recently reported
based on the universality of the fractals-general stacking behav-
ior of physical systems far from the virtual world as discussed
in [3]. The new science acts commonly as a mother-discipline of
existing natural and applied sciences, and administers the sys-
tematic and mutual transfer of pathway changes of real life sys-
tems belonging to these disciplines.
The new fractals-general stacking behavior, however, is a
more general mathematically rigorous behavior than the self-
similarities of previously known fractal appearances of com-
plex geometric shapes of repeated patterns in nature. The term
‘‘fractals-general” is used to designate the general similarities
of the everywhere physical stack layering structures and forma-
tions among various real world sciences and disciplines during
the study of systems change pathways or course of life.
The investigation of stack-based layering behavior of physicalCan time be neutralized?, Ain Shams Eng J (2015), http://dx.doi.org/10.1016/j.
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Figure 1 A schematic diagram depicting the forward stacking of ‘‘time driven-event driven-parameters change” paradigm [1–3].
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Figure 2 Schematic of sequential progress of different physical stacked-based layering pathway changes at the system basic level.
The new ‘‘Fractals-General Science”: Can time be neutralized? 3systems within the fractals-general science might of course
independently lead to the creation of some (non-virtual)
geometric similarity shapes that match some of those given
in the conventional fractal theory. Nevertheless, such created
shapes of different geometric similarities are of minor signiﬁ-
cance to the change pathways study.Please cite this article in press as: Dorrah HT, The new ‘‘Fractals-General Science”:
asej.2015.09.012The new science based on building physical stack-based
layering patterns is also completely different than the ‘‘fractal
time” approach. The ‘‘fractal time” approach relies on building
fractal time series which substantially differs from conven-
tional one in its statistic properties including heavy-tailed
probability distribution function, correlations and global orCan time be neutralized?, Ain Shams Eng J (2015), http://dx.doi.org/10.1016/j.
Table 1 Different classiﬁcation of stack-based physical layer-
ing systems.
Stack
class
Description of stack class
S1 Above, top or upward
S2 Beneath, bottom or downward
S3 Single, double or all sided-external
S4 Outward, outer or coating of certain original system core
or nucleus
S5 Inward, inner or lining of certain hollow or empty space
inside the basic original system
S6 Within, in-between or scattered-internal. This class may
also include within its sub-layer(s) nested stacks allowing
sub-stacks within existing stacks, or clustered sub-stacks
scattered or in-between the existing stacks.
3 It must be pointed out that the autonomous or self-recording of
induced effects through system parameter change is the key factor
toward system evolution, where the word ‘‘evolution” refers linguisti-
cally to ‘‘any kind of gradual or progressive change” [2]. Evolution is
attributed due to changes created mostly by rare or extraordinary
events.
4 The relations (1) and (2) are of the sequential type (not related to
time) for all the affecting environments and events ‘‘on and above” the
system normal situation.
4 H.T. Dorrahlocal self-similarity [11,12]. The new approach, however,
avoids entirely using any empirical, regression, artiﬁcial, vir-
tual, or imaginary formals for the change pathway calculations
if these formals’ coefﬁcients do not correspond one-to-one to
the parameters of the original physical systems and their
intrinsic properties [1–3].
The new ‘‘fractals-general science” is intended to deal with
multi-disciplinary problems through multi-stacking systems
change pathway platforms. The multi-stacking system change
pathway is applied when more than one stack is interacting
together. The interactions between different stacks are based
on the mutual relations of various parameters while preserving
the two important laws of the preservation of matter and
energy. Examples of these systems of multi-disciplinary nature
are given in Table 2.
In the following section, some related work of the presented
study is discussed within the paradigm of analyzing the system
change pathways. For smooth reading of various paper sec-
tions, the terminology and key expressions used in the paper
are briefed in Appendix A and the nomenclature used is given
in Appendix B.
3. Related work
It follows from the above discussions that we can ﬁnd every-
where in various disciplines and sciences that system changes
in real life are logically conceived to be internally stacked at
every event state in the form of a new sub-layer (or minute
sub-layer or sub-stratum) arranged in some form in relations
to the other preceding existing layer(s). Such new sub-layers
(or sub-strata) represent the incremental physical changes or
alternations imposed on the original system basic layer(s)
due to the induced effects at event state.
The sequential representation of stack layering is assumed
to follow a certain cycle rotation governed by the event state
l as shown in Fig. 1. The event clock is assumed to follow
the counter-clockwise direction. This is in resemblance of all
real life systems of the universe (including our solar system)
with speciﬁc life cycle, where their movements counter-
clockwise indicate continued loss of energy upon stepping in
a progressive way toward ending states. Furthermore, the
change of system parameter with each rotation of the event
state (or register) l can be conceived as autonomous orPlease cite this article in press as: Dorrah HT, The new ‘‘Fractals-General Science”:
asej.2015.09.012self-recording of affecting inﬂuences with certain scaling that
changes from one system to another.3
In real life situations, the links and interactions between the
basic and upper systems levels may be either invisible or inte-
grated somehow within the systems. Moreover, the basic sys-
tem layer(s) is usually formed in the first place, and then the
upper system layer(s) enters into appearance in the next place.
This upper layer represents the inﬂuencing platform for path-
way change upon subsequent occurrence of any varying envi-
ronments or events ‘‘on and above” the normal situation.
This gives the main reason why such links and interactions
are not formally developed in the literature by the experts
and researchers.
Based on the paradigm depicted in Fig. 1, a general form of
the system change forward stacking mechanism can be
expressed for any event step l as follows (see footnote4) [3]:
System parametersðlþ1Þ ¼ System parametersðlÞ
þ D System parameters changeðlÞ
ð1Þ
and
D System parameters changeðlÞ ¼ Function ½consolidityðlÞ;
affecting environments or eventsðlÞ ð2Þ
such that the term D System parameters changeðlÞ describes
the incremental or step parameter change at event clocklike
register or state l, where l ¼ 0; 1; 2; . . . ;m; . . . ; f (m is the inter-
mediate state, and f is the ﬁnal state). The term ‘‘affecting envi-
ronments or events” indicates the overall or effective value,
which combines varying environment(s) or event(s) type and
strength. The term ‘‘Function” in (2) denotes a general mathe-
matical function or expression. The original formal mathemat-
ical formulation of the paradigm together with illustrative case
studies can be found in [1–3].
It is remarked that the procedure expressed by (1) and (2)
follows a memoryless or Markovian processes. A Markov
process depends only on the present event l state and not on
how it is arrived to such state. On the other hand, non-
Markov process (memory-based) depends on previous states
with event step lags that change from one system to another.
Different than discrete-event dynamic models applied for
system operation in control and system theory, Eqs. (1) and
(2) are only concerned with affecting environments and events
‘‘on and above” normal system situations that lead to changes
of system parameters during its course of life. Moreover, in
most situations, it may be possible to systematically
decompose (1) and (2) separately for each system parts or com-
ponent and such discrete-event relations could then be applied
separately for each component.
The executions of such equations are shown in Fig. 1
through counter-clockwise event register updating system. SuchCan time be neutralized?, Ain Shams Eng J (2015), http://dx.doi.org/10.1016/j.
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Figure 3 The stack-based layering modeling methodology.
Table 2 Some selected examples of multi-stacking systems.
Example
no.
Description of multi-stacking systems
1 The processing of the basic formation and changes of
matter and substances, as governed by many disciplines
such as physics, chemistry, biology, materials sciences.
2 The propagation of combined gradual deterioration of
engineering and industrial systems due to internal and
external inﬂuences such as corrosion, creep, fatigue,
wearing, shrinkage, sedimentation.
3 The progressing of humans’ evolutionary course of life
governed by the inter-relations of many disciplines
including biology, chemistry, genetics, medicine, health,
dentistry, psychiatry, pharmacology, materials sciences,
environmental science, behavioral science, sociology,
education, emotions, music, arts, athletics, etc.
5 Though computer science was originally evolved solely from many
physical sciences, yet computer science specially after adopting the
notion of ‘‘virtual time” has surmounted its ancestors sciences by very
far. Thus, it might be highly beneﬁcial now that some of such attained
progresses and knowledge in computer science be reciprocated back to
physical sciences regarding time for the mutual beneﬁts of all sides.
The new ‘‘Fractals-General Science”: Can time be neutralized? 5updating operation per event clocklike register l is conceived
to perform independently of the normal time clock operation.
The same above formulas can also be executed under certain
reversibility conditions of Function [consolidity(l), affecting
environments or events(l)] in reverse order (backward stacking
or in retrospective way).
In general, the Function [.] is reversible when it is always pos-
sible to determine back its input by knowledge of output, which
is the case when there is a one-to-one relationship between its
input and output states. Moreover, if the Function [.] is a mix
of reversible and irreversible zones, then the proposed theory
could still partially be applied but only for the reversible zones.
Accordingly, the reversibility property of the Function [.] could
be classiﬁed into three main types, namely:
i) Fully reversible, ii) Partially reversible, and iii)
Irreversible.
In the backward stacking case, the event starts from the
ﬁnal state and recursively be updated toward the event initial
state, such that l0 ¼ f; f 1; . . . ;m; . . . ; 2; 1, where l0 is the
event state or event number used in the reverse order (index),
m is the intermediate state, and f is the ﬁnal state. This will lead
to retrieving the ‘‘affecting environment or event” on and above
the normal system situation by the knowledge of system
parameter change at each event state l0 as shown in Fig. 4.
It can be observed from the ﬁgure that for backward stackingPlease cite this article in press as: Dorrah HT, The new ‘‘Fractals-General Science”:
asej.2015.09.012the direction of rotation of the event state l0 has become now
clockwise indicating continued regaining of energy upon step-
ping back in a progressive way toward the initial states.
4. Critics of using time
Controversial critic to many physicists is that ‘‘time may not
exist” at the most fundamental level of physical reality, or even
‘‘there is no thing as time”, a crucial critic which is well known
as ‘‘the problem of time” [13–15]. In addition, the meaning of
time has become terribly problematic in contemporary physics.
Instead of introducing this made-up variable—time, which is
itself not observable—we should just describe how the vari-
ables are related to one another. Time was originally visualized
by periods between events (see for instance the creation of light
in contrast of darkness as given in Genesis I: The Creation).
Without events, deﬁnitely, there will be no time.
One of the possible solutions to the problem of time in quan-
tum gravity was attained through the development of the
Wheeler-DeWitt equation [16]. Interestingly, in this approach,
time plays no role in the equation. Though the equation has
cleverly solved the original quantum gravity problem formula-
tion, yet it introduced in effect a new dilemma by saying that
nothing ever happens in the universe (having static and
unchanging universe), a prediction that is clearly at odds with
the observational evidence. Moreover, in quantum gravity there
is no notion of absolute time. Like all other quantities in the
theory, the notion of time has to be introduced ‘‘relationally”,
by studying the behavior of some physical quantities in terms
of others chosen as a speciﬁed ‘‘clock”. All these ﬁndings could
add more critics to the ‘‘the problem of time”.
Real advancements have taken place in computer science
upon introducing the ‘‘virtual time” that can go back and forth
without bounds [17]. The virtual time is deﬁned in general as
the sense of time inside of an application or informational
model. This virtual time has superseded using the conventional
‘‘real time” that is always ﬁxed as Time Now for all event oper-
ations of the past, present, and future.5 Another time aspect isCan time be neutralized?, Ain Shams Eng J (2015), http://dx.doi.org/10.1016/j.
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Figure 4 A schematic diagram depicting the backward stacking of ‘‘time driven-event driven-parameters change” paradigm.
Table 3 Comparison between real time in physical sciences
versus. virtual time in computer science [17].
Ser. Real time in physical
sciences
Virtual time in computer
science
1 Unidirectional time arrow Bi-directional time arrow
2 Causality Non-causality or acausality
3 Physical conservation Information conservation
4 Physical law simplicity Algorithmic simplicity
5 Light speed Maximum processing rate
6 Matter and speed eﬀects Processing load eﬀects
7 Quantum minima Digital processing
8 Quantum transitions Digital transitions
9 Quantum equivalence Digital equivalence
10 Quantum randomness Choice creation
6 The word ‘‘temporal” comes from the Latin word ‘‘temporalis”
which means ‘‘of time”, while the word ‘‘non-temporal” means having
no relation with time.
6 H.T. Dorrahthe development of ‘‘the time machine” in the form of backup
software to enable navigating and restoring past activities in
computers.
The analogies between associated corresponding aspects of
real time in physical sciences versus virtual time in computer
science have thoroughly been analyzed in the literature as
shown in Table 3 [17]. Due to the unique unidirectional prop-
erty of real time arrow, all physical systems will be contrary to
virtual systems in obeying the causality principle where cause
precedes effect or simply the future cannot cause the past,
and that time cannot be negative.
A lucid example is the meaningless of time for a geologic
hard rock say of the basalt type which is preserved intact far
from environmental and wearing inﬂuences. In this case, the
elapsed time of hundreds (or even thousands years) of the
made-up variable—time will induce almost nothing to such
rock. Thus, the effect of time in fact has just been nulliﬁed.
Moreover, it is observed that time is not a prime factor in evo-
lutionary development; for instance, as any development that
is impossible to happen in ﬁnite time(s) will logically never
happen given long ages or inﬁnite time(s) (long ages are not
evolution; long ages cannot produce evolution [18]).
To explain further this point, let us investigate the meaning
of elapsed time to a frozen living species. As far as there is noPlease cite this article in press as: Dorrah HT, The new ‘‘Fractals-General Science”:
asej.2015.09.012ongoing events during the freezing process, the notion of pass-
ing time to such species will be meaningless. The life of humans
and other living beings is merely determined by what they are
subjected to inﬂuences, which at the end specify their effective
‘‘biological age” rather than their conventional ‘‘chronological
age” measured by the time period they have lived. Thus, all
elapsed intervals on the system without any affected inﬂuences
(silent intervals) mean nothing to the system as if it has never
been happened.
In generalizing the same concept for multi-stacking analy-
sis, we have to escape from falling into the trap of any formu-
lations that have relations with time. It is believed by following
such time avoidance provision, the door will be wide open to
expand the stack-based system change theory to solve many
new interacted applications that are presently outside our
reach. In carrying out such target, time will only be regarded
as a measure in which events can be ordered from the past
through the present into the future, and also if necessary mea-
sure of durations of events.
5. Neutralizing time in analysis
The new expression of ‘‘neutralizing time” is deﬁned as that
time will not be considered in the system stack-based change
pathway calculations, but it will only be sensed in the sequence
order. This means that for the two-level (time and event) con-
ﬁguration depicted in Fig. 1, while the basic physical system
level is considered as temporal, the upper event level is
regarded as non-temporal,6 as shown in Fig. 5.
The event cycle is now represented in the Fig. 5 in the dot-
ted form as it is merely invisible, and is only visible with each
occurrence of affecting non-temporal environment or event.
Two symbols are introduced to differentiate between the tem-
poral and non-temporal processes as follows: a time clock forCan time be neutralized?, Ain Shams Eng J (2015), http://dx.doi.org/10.1016/j.
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The new ‘‘Fractals-General Science”: Can time be neutralized? 7the temporal process (zone) and a counter-clockwise rotating
arrow(s) for the non-temporal process (zone).
In general, the non-temporal effect has the characteristic
that only the order in which elements occur in the incident is
relevant, not the time interval between events. Therefore,
non-temporal effects are represented by evenly spaced intervals
between events using event state l. This notion is justiﬁed by
that time elapsed in these intervals has no occurring incidents
that could induce any change; thus, it is not considered in the
system change calculations.
The preliminary investigations of ad hoc examples in life
sciences, engineering, biology and medicine showed that there
are many important forms in real life of Function [.] given in (1)
and (2). Examples are the linear (or linearized), and the expo-
nential & power relationships for nonlinear cases, given respec-
tively as [3]:
Function ½consolidityðlÞ; affecting environments; or eventsðlÞ
¼ a: consolidityðlÞ: affecting environments or eventsðlÞ
ð3Þ
Function ½consolidityðlÞ; affecting environments or eventsðlÞ
¼ b: exp½a: consolidityðlÞ: affecting environments or eventsðlÞ þ c
ð4Þ
and
Function ½consolidityðlÞ; affecting environments; or eventsðlÞ
¼ b: ½consolidityðlÞ; affecting environments or eventsðlÞa
ð5Þ
such that a is a changeability coefﬁcients, and both b and c are
general coefﬁcients related to the system physical properties,
and ‘‘exp” abbreviates exponent.Please cite this article in press as: Dorrah HT, The new ‘‘Fractals-General Science”:
asej.2015.09.012The changeability coefﬁcient of (3) can be obtained for
instance by determining the average slope
D System parameters changeðlÞ versus XðlÞ, where XðlÞ ¼
consolidityðlÞ: affecting environment or eventðlÞ . For systems
with consolidity index of limited variation within certain
spans, the intermediate parameter XðlÞ could be regarded
as of direct proportionality (with same dimensions) of
affecting environments or eventsðlÞ.
Generally speaking, Eqs. (1)–(5) and their likes’ relation-
ships represent the main core of non-temporal analysis of
system change in the suggested paradigm. Other forms of rela-
tions of XðlÞ, such as parabolic or quadratic, low or high order
polynomials, logarithmic, special functions, etc. could also be
sought for other real life applications.
The real life experimentation and veriﬁcation of (1)–(4) are
recently given by Ginidi [19], for some selected case studies in
life sciences, ecology, biology, and medicine. There are many
foreseen illustrative applications in natural and applied
sciences that could lead such experimentations where change
formulas are either available or easy to be extracted [1–3].
Moreover, the concept of representing events versus parame-
ters change relationships through non-temporal expressions is
well established in the literature. In fact, there are many suc-
cesses of using techniques such as data mining for extracting
non-temporal system change relationships through invoking
real life ample temporal data series measurements.
In applying these formulas to all preceding real life
problems, all efforts should be directed toward avoiding the
incorporation of time during implementation. In this situation,
time is only left just as a sort of indirectly organizing the
sequence of events without entering into the changing process
itself. Consolidity as an intrinsic property metric is related only
to the physical system and has no relation with time. In a more
general sense, consolidity could also be deﬁned based on otherCan time be neutralized?, Ain Shams Eng J (2015), http://dx.doi.org/10.1016/j.
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Figure 6 A schematic diagram of non-temporal multi-stacking layering network showing the mutual stack-based changes balancing
process at a certain event state l.
8 H.T. Dorrahindicative aspects reﬂecting intrinsic properties of systems out-
side time effect.6. Non-temporal multi-stacking analysis
6.1. Non-temporal multi-stacking features
In handling global problems, it is always difﬁcult to isolate
changes in any system stacking layer(s) from its neighboring
stacks within its operation domain. Therefore, stacking should
be extended to incorporate the non-temporal inter-relations
with other stack-based layers in the system domain as illus-
trated by the multi-stacking layering network of Fig. 6
expressed in a non-temporal form for certain event state l. In
this ﬁgure, the interaction with each other stack is conceptually
represented for simplicity by the ideal case of lossless multi-
transfer balanced system.
In the multi-stacking networks conﬁguration of Fig. 6, cor-
responding non-temporal changes based on (1) and (2) for
each stack point are mutually transferred through bi-
directional pipingprocess with the inter-related stacking layers.
This is essential for maintaining the common laws of the
preservation of matter and energy. For instance, a growing
stack at certain point say SðþÞ should be transferred to shrink-
ing stacks SðÞ at another part, and vice versa, thus following
stack-based changes balancing process.Please cite this article in press as: Dorrah HT, The new ‘‘Fractals-General Science”:
asej.2015.09.012Further to the above, there are plenty of examples and case
studies that are recently published for calculating the consolid-
ity index and stack-based layering change pathway systems
without incorporating the systems operational time [20,21].
These examples cover systems in engineering, material
sciences, automatic control, operations research, life sciences,
ecology, pharmacology, biology, medicine, etc. [22–24]. They
are regarded as a good leap toward building new classes of sys-
tems that could handle system change pathways with neutral-
ized time concept.
6.2. Non-temporal multi-stacking for synchronicity analysis
The inﬁnite global generalization of the multi-stacking conﬁg-
uration shown in Fig. 6 could provide the necessary mathemat-
ical platform to demonstrate the principle of ‘‘synchronicity”
or ‘‘meaningful coincidences” as developed by Carl Jung in
the early 1900s. Such ‘‘synchronicity” concept is sometimes
referred to by ‘‘acausal parallelism”, which is different than
succession or sequential ordering. The synchronicity principle
implies that everything in the universe is intimately connected
and events happening all over the world at the same time are
connected in some unknown way [25,26]. For almost nearly
a century now, there has been no available single mathematical
formulation or platform for analyzing such ‘‘synchronicity”,
‘‘meaningful coincidences” or the ‘‘acausal parallelism”
principle.Can time be neutralized?, Ain Shams Eng J (2015), http://dx.doi.org/10.1016/j.
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Figure 7 A sketch depicting the synchronicity principle platform through inﬁnite interacted non-temporal multi-stacking representation
of global systems.
The new ‘‘Fractals-General Science”: Can time be neutralized? 9In Fig. 7, the mathematical platform for analyzing the nat-
ural or intentionally induced synchronicity is depicted through
representing global systems by inﬁnite groupings of interacted
non-temporal multi-stacking conﬁguration. These inﬁnite
groupings satisfy at each stack point for each event state l
the corresponding change relations expressed by (1) and (2),
while following a balancing system for maintaining the laws
of preservation of matter and energy. In deriving the inﬁnite
groups of change relations expressed by (2) for each system,
the term ‘‘affecting environment or eventsðlÞ” should be con-
ceived now in a more global sense as all surrounding inﬂuences
interacting and being interacted with the system.
The two-way interactions between various adjacent systems
are represented in Fig. 7 by dotted lines as such interactions
only operate at each event state l with the occurrence of cor-
responding affecting environments or events. Moreover, it
could also appear from the conﬁguration of Fig. 7 as systems
continuously interact with their surroundings, any attempt to
isolate their operations might yield non-meaningful results for
their change pathways or courses of life.
The above inﬁnite interacted groupings relationships could
constitute the mathematical platform for analyzing the natural
or intentionally induced ‘‘synchronicity” or the ‘‘acausal
parallelism” principle. This is a new advancement that could
pave the way toward full understanding of such synchronicity
principle.Please cite this article in press as: Dorrah HT, The new ‘‘Fractals-General Science”:
asej.2015.09.012To elaborate further, synchronicity as acausal connecting
concept could also be investigated experimentally. This could
be carried out ﬁrst in a limited scale for conﬁned real life area
(such as a small island, an isolated tribe, a remote living commu-
nity) and by considering for simplicity some speciﬁc intention-
ally induced limited number of inﬂuences. The mathematical
expressions governing system change of the generalized form
of Eqs. (1) and (2) for the multi-dimensional case could then
be formulated and experimentally scaled for mutual change ver-
sus corresponding inﬂuences. These case studies could then be
expanded part by part to reach at the end a reasonable scale
for representative real life global systems such as described in
Table 2.
In the following sections, two illustrative examples are pre-
sented to demonstrate the applicability of non-temporal
sequential analysis of systems during their change pathway
course of life.7. Illustrative example #1 of change pathway of inverted
pendulum trolley
In this section, the application of the new concept is presented
for the investigation of the change pathway of inverted
pendulum trolley after successfully neutralizing time in the
analysis.Can time be neutralized?, Ain Shams Eng J (2015), http://dx.doi.org/10.1016/j.
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μ = 1: M’ = 2.910 kg μ = 2: M’ = 2.817 kg μ = 97: M’ = 2.235 kg
Inter. μ = 98: M’ = 2.149 kg μ = 99: M’ = 2.037 kg μ = 199: M’ = 1.436 kg
Figure 8 Sketches showing sequential non-temporal stacking of changes (damages) of the inverted pendulum trolley car of the illustrative
example #1 (change pathway I) due to accidents and collisions effect (stack class S3ðÞÞ.
Table 4 The parameters description of the illustrative example
#1 [27].
Symbol Description of parameter Unit Initial values
M0 Mass of the trolley car kg 3.0
m0 Mass of the inverted pendulum kg 0.5
L Half-length of the pendulum meter 1.0
a Changeability coeﬃcient kg/kgforce 0.019
10 H.T. Dorrah7.1. Example description
The selected case study is the inverted pendulum with trolley
car with its complete description and dynamics as given in
[27]. The inverted pendulum is described by the following
parameters: m0 the mass of pendulum, L the half-length of
the pendulum, M0 is the mass of the trolley, and Sforce is the
affecting force strength applied to the trolley in the x-direction.
It is considered that the inverted pendulum body is sub-
jected during its course of life to external accidental forces (col-
lisions, impacts, shocks, etc.) with different strength ‘‘on and
above” the normal operations leading to the deterioration
and wearing of its trolley mass external body. Such deteriora-
tion is illustrated in the sequential sketches of Fig. 8 (following
stack class of type S3ðÞ of the shrinking type).
Applying the linear changeability model of (3) on the pen-
dulum case study, we can obtain the following relationship
with neutralizing time in the analysis as follows:
DM0ðlÞ ﬃ a: consolidityðlÞ: SðlÞforce ð6Þ
such that DM0ðlÞ denotes the incremental change of the param-
eter of the trolley mass at state l. The term consolidityðlÞ is a
dimensionless parameter that designates the associated value
of the consolidity index of the stabilized system physical
parameters at step l and can be calculated as given in refer-
ences [18,19]. Accordingly, the non-temporal sequential change
relationship of the trolley mass M0 per event state l can be
expressed from (6) as follows:
M0ðlþ1Þ ¼ M0ðlÞ  a: consolidityðlÞ: SðlÞforce ð7Þ
It must me noted that for neutralizing time in the analysis of
the illustrative example #1, it is considered for simplicity that
the duration of each event (force) and effect of all other globalPlease cite this article in press as: Dorrah HT, The new ‘‘Fractals-General Science”:
asej.2015.09.012surrounding inﬂuences could be augmented within the event’s
overall or effective strength, and the intervals between them
could be disregarded as they are silent periods free of any
incidents.
The parameter a is the changeability coefficient describing
the durability of the trolley car for confronting changes and
is related to the compositions of its body, and is assumed ﬁxed
all over the course of life of the trolley car. The term S
ðlÞ
force indi-
cates the effective strength of affecting event force(s) in kgforce
at the event state l.
7.2. Example change pathway I
The parameters description of the illustrative example #1 are
considered as given in Table 4 [20,21]. The investigation is fol-
lowed by applying some assumed non-temporal events for
l ¼ 0; 1; 2; . . . ;m; . . . ; f (m is the intermediate state, and f is
the ﬁnal state) acting for simplicity only upon the trolley mass
M0. The selected non-temporal results of forward stacking are
shown in Table 5 (change pathway I).
The same above process can also be executed with neutral-
ized time in reverse (backward stacking or in retrospective way)Can time be neutralized?, Ain Shams Eng J (2015), http://dx.doi.org/10.1016/j.
Table 5 Results of non-temporal system change pathway of illustrative example #1 of inverted pendulum trolley under two different
effects scenarios.
Event
state l
Change pathway I Change pathway II
Consolidity
index
Aﬀecting force
Sforce
Parameter change
DM0
Parameter
M0
Consolidity
index
Aﬀecting forcea
Sforce
Parameter change
DM0
Parameter
M0
0 2.0866 0 0 3.0000 2.0866 0 0 3.0000
1 2.0441 2.2703 0.0900 2.9100 2.0441 2.2703 0.0900 2.9100
2 2.0025 2.4062 0.0935 2.8165 2.0245 0.6187 0.0240 2.8860
3 1.9722 1.7890 0.0681 2.7485 2.0027 1.7890 0.0688 2.8171
. . . . . . . . .
. . . . . . . . .
. . . . . . . . .
97 ðmÞ 1.7441 0.6187 0.0040 2.2345 1.7744 2.4062 0.0040 2.3031
98 (m) 1.7061 2.5917 0.0859 2.1486 1.7320 2.5917 0.0874 2.2158
99 (m+) 1.6570 3.4349 0.1113 2.0373 1.6859 3.4349 0.1130 2.1027
. . . . . . . . .
. . . . . . . . .
. . . . . . . . .
198 ðfÞ 1.3940 0.4752 0.0126 1.4355 1.4224 0.4752 0.0128 1.5009
199 (f) 1.4229 1.4881
a Same as the affecting forces of change pathway I after interchanging the forces at l= 2 and 97.
The new ‘‘Fractals-General Science”: Can time be neutralized? 11due to the fully reversibility property of the linear form of Func-
tion [.] selected in the sequential Eqs. (6) and (7). In this
respect, the procedure commences from the ﬁnal state and
recursively be updated toward the event initial state, such that
l0 ¼ f; f 1; . . . ;m; . . . ; 2; 1, (l0 is the event state or event num-
ber used in the reverse order (index), m is the intermediate
state, and f is the ﬁnal state). This will enable retrieving the
‘‘affecting environment or event” by the knowledge of observed
(or recorded) system parameter change at each event state. A
solved example demonstrating such backward stacking process
was reported in [1].
7.3. Example change pathway II
For the same illustrative example, other system change path-
ways could be visualized within the neutralized time concept.
This can be produced upon altering two main key factors of
system change, namely the changeability coefﬁcient a of the
physical system, and the acting forces S
ðlÞ
force representing system
affecting environments and events.
The sequence of the forces S
ðlÞ
force represents another impor-
tant factor governing the pathway as the system consolidityðlÞ
is updated after each event l occurrence due to change of
physical system parameters. For instance, a high affecting
force SforceðhighÞ followed by a moderate force say Sforce mediumð Þ will
yield different change pathway result compared to the inter-
changed sequence of Sforce mediumð Þ followed by SforceðhighÞ .
To stress the importance of the sequence of the induced
force on the physical system, let us consider the same illus-
trated example with same parameters and acting forces, but
only with interchanging the values of the forces S
2ð Þ
force and
S
97ð Þ
force . The corresponding non-temporal results are given in
the Table 5 (change pathway II).
It can be observed from Table 5 that the non-temporal
results of change pathway II have produced different changePlease cite this article in press as: Dorrah HT, The new ‘‘Fractals-General Science”:
asej.2015.09.012pathway values compared to that of the results of change path-
way I only due to slight interchange of two acting event
sequences. Nevertheless, both pathways have similarly given
the required system change pathway results within the neutral-
ized time concept.
8. Illustrative example #2 of formation of human bladder
crystalline stone
In this section, the application of the new concept is demon-
strated for the investigation of the formation of human blad-
der spherical crystalline stone after successfully neutralizing
time in the analysis.
8.1. Example description
The example is concerned with the sequential change pathway
formation of human bladder crystalline stone. Such stones are
usually formed due to the excess salts and minerals such as cal-
cium, sodium, and phosphate, that become solidiﬁed and
formed into stone-like, hard, crystalline structures [28]. The
excessive salt/mineral concentrations inﬂuences will naturally
lead to more increase in the solidiﬁcation process with rates
that could change from one person to another.
Such stone formation usually follows the stack-based layer-
ing type of S4ðþÞ. The crystalline stone is formed ﬁrst from a
point or small nuclei and sequent layers are created one over
the other each with a thickness that corresponds to the affect-
ing sequential salt concentration inﬂuences. In real situations,
each created stack-based layer can separately be identiﬁed. In
general, renal and bladder stones in human body take various
shapes such as the spherical, elliptical, triangular, star, joint
(multiple) and irregular stones. For simplicity of the analysis,
the crystalline stone of this illustrative example is assumed to
be of the spherical shape with volume ‘‘Vol” (in mm3) and
radius ‘‘rad” (in mm), such that Vol ¼ 4
3
 
:p:rad3.Can time be neutralized?, Ain Shams Eng J (2015), http://dx.doi.org/10.1016/j.
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Figure 9 Plots of non-temporal change relationships considered for cases A to D of illustrative example #2 (x-axis denotes scaled affecting
event and y-axis indicates corresponding crystalline sphere volume change).
12 H.T. DorrahThe non-temporal sequential relationship of the formation
of the crystalline stone at event state l after neutralizing time
in the analysis is assumed to have the general power function
form expressed as follows:
Volðlþ1Þ ¼ VolðlÞ þ b: consolidityðlÞ;
h
affecting environments or eventsðlÞ
ia
ð8Þ
Or simply
Volðlþ1Þ ¼ VolðlÞ þ b: XðlÞa ð9Þ
such that a is the changeability coefﬁcient and b is a general
coefﬁcient. The stone formation commences by creating a
point nuclei at l ¼ 0 with Vol 0ð Þ = 0, and progresses accord-
ingly with creating consecutive spherical layers with thicknessPlease cite this article in press as: Dorrah HT, The new ‘‘Fractals-General Science”:
asej.2015.09.012corresponding to the acting excess salt concentration
inﬂuences.
The spherical crystalline stone radius ‘‘radðlÞ” (in mm) at
any event state l can be calculated from the created stone
‘‘VolðlÞ” obtained from (8) as follows:
radðlÞ ¼ 3
4:p
 
:VolðlÞ
  1
3ð Þ
: ð10Þ
In the calculation, the precision of the radius of the spher-
ical stone is determined within the microns (103 mm).
8.2. Example change pathway forward stacking study
Due to the particular intrinsic properties of each person, the
formation of crystalline stone changes from one person toCan time be neutralized?, Ain Shams Eng J (2015), http://dx.doi.org/10.1016/j.
Table 7 Selected affecting events patterns represented by XðlÞ
at event stat l for change pathway analysis of illustrative
example #2.
Event state l Aﬀecting event pattern represented by intermediate
parameter XðlÞ
X1 X2 X3
0 0 0 0
1 10 10 10
2 20 20 60
3 30 80 70
4 60 90 20
5 80 50 50
6 90 60 40
7 70 40 90
8 50 70 80
9 40 30 30
Table 8 Deﬁnition of change pathway testing scenarios of
illustrative example #2.
Scenario no. Change formula case no. Aﬀecting event pattern
1 A X1
2 A X2
3 A X3
4 B X1
5 C X2
6 D X3
Table 6 Deﬁnition of different formulas cases considered for
illustrative example #2.
Case no. a b Relationship type
A 1 0.8483 Linear
B 2/3 3.2370 Power (fractional)
C 4/3 0.2167 Power (fractional)
D 2 0.0134 Quadratic
The new ‘‘Fractals-General Science”: Can time be neutralized? 13another. In this example, four different cases of parameters a
and b of the general Eq. (8) of the change pathway study will
be considered as given in Table 6. These non-temporal change
relationships of cases A to D are plotted for comparison in
Fig. 9. All these four plotted relationships are of the non-
temporal type and satisfy the fully reversibility property. For
each the parameter b was adjusted in order to produce at the
ﬁnal state the same ending stone size of average layer thickness
of 4.5 mm. This will simplify comparing the visual form of the
crystalline stone formed stack-based layers of different cases.
Three selected affecting event patterns represented by the
intermediate parameter XðlÞ are then considered as shown in
Table 7. Based on these patterns, six different scenarios of
the change pathway formation of the crystalline stone are
designed as given in Table 8. The change pathway results of
the sequential formation of the stack-based layers of the stone
are accordingly elucidated in Figs. 10 and 11, and summarized
in Table 9.
In Fig. 10, the step by step sequential formation is described
for the stack-based spherical layers of Scenario 1, starting fromPlease cite this article in press as: Dorrah HT, The new ‘‘Fractals-General Science”:
asej.2015.09.012a created point nuclei at l= 0 and then stacked with different
layers depending on the affecting events. The stacking then
ends by a ﬁnal spherical stone of 9.0 mm diameter and a vol-
ume of 381.71 mm3. For simplicity of presentation, the color
intensity of each layer is chosen as a direct indication of the
strength of affecting event at the layer. A darker layer corre-
sponds to higher event strength and vice versa. Fig. 11 pro-
vides the collected crystalline stone results of all the six
considered scenarios.
It could appear from Table 9 that there are considerable
variations of the stacked layers per case study. While the aver-
age layer thickness was adjusted for all scenarios to be 0.5 mm,
yet the range obtained for the case study was between
0.046 mm and 1.595 mm. A thickness diversity ratios are deter-
mined for all scenarios in the same table and are calculated as
(Dradmax=DradminÞ such as ‘‘radmax” denotes the maximum
layer thickness and ‘‘Dradmin” designates the minimum layer
thickness. The results indicate that the spherical stone layers
thickness diversity ratio considerably changes between 3.708
and 34.674 for various scenarios. Lower values of the param-
eter a are accompanied by lower thickness diversity ratio.
8.3. Example change pathway backward stacking study
In this section, we will demonstrate through an illustrative
example how the process of backward stacking could be imple-
mented. The case study represents a whole spherical crystalline
stone of the person of case E with the particular formation
parameters of a ¼ 5=6 and b ¼ 6:166. This could be achieved
due to the fully reversibility property of the Power (fractional)
relationship used in Case E.
The cross-section of the crystalline stone is sketched as
shown in Fig. 12 (scale of graph is one unit per one mm). Using
relevant processing techniques, each stone layer can be analyzed
and its corresponding diameter and volume of each layer can be
evaluated starting from the outer layer and moving step by step
until reaching the stone nuclei (reverse stacking). The case E
stone has 19 stacked layers with a diameter ‘‘diam” of 18 mm
and volume 3053.625 mm3. The layers thickness changes from
0.176 mm to 0.905 mm with a thickness diversity ratio of 5.142.
The non-temporal analysis is implemented in retrospective or
backward stacking manner for retrieving the various affecting
event with the knowledge of the radius size of created stack
layer at each event state l0 ¼ f; f 1; . . . ;m; . . . ; 2; 1, (l0 is the
event state or event number used in the reverse order (index),
m is the intermediate state, and f is the ﬁnal state). Accord-
ingly, the affecting event X l0ð ÞÞ related to excess salts concen-
tration can easily be retrieved in backward order by applying
the non-temporal sequential formula:
Volðl
01Þ ¼ Vol l0ð Þ  b:X l0ð Þa: ð11Þ
This gives the value of affecting event X l0ð ÞÞ
Xðl0Þ ¼ Vol
ðl0Þ  Volðl01Þ
b
" #1=a
: ð12Þ
The backward stacking procedure is sequentially applied in
retrospective form until reaching at the end the initial state of
the crystalline stone represented by its origin point or nuclei of
the system as illustrated in Fig. 13 and Table 10. The calculated
retrieved historical values of affected events indicated byCan time be neutralized?, Ain Shams Eng J (2015), http://dx.doi.org/10.1016/j.
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Figure 10 Non-temporal sequential forward stacking progress of the crystalline stone formation versus event state l of scenario 1 of
illustrative example #2 (9 layers of stack class S4ðþÞÞ.
14 H.T. DorrahX l0ð ÞÞ are found to be exactly matching that of the corre-
sponding original acting excess salts concentration ones
applied during its numerical formation.
8.4. Important finding and considerations
An important ﬁnding is that the above illustrative examples
could provide a positive assertive answer to the important ques-
tion: ‘‘Can the presented change pathway theory through
backward stacking, neutralized time effect, and satisfying the
reversibility property mathematically uncover many open mys-
teries such as the origins of matter and antimatter?”. Additional
considerations of this ﬁnding for the matter and antimatter are
presented hereafter.Please cite this article in press as: Dorrah HT, The new ‘‘Fractals-General Science”:
asej.2015.09.012Matter is deﬁned as substance or entity that has inertia and
occupies physical space. On the other hand, antimatter is mate-
rial composed of antiparticles which have the same mass as
particles of ordinary matter but have opposite charge (posi-
trons instead of electrons) [29]. An important property of anti-
matter is that when it meets with its matching matter they
immediately turn into energy and vice versa.
For any speciﬁc matter, the investigation for determining
mathematically its change pathway toward its origin com-
mences by ﬁrst gathering its relevant historical information
and available knowledge. This is then followed by sequentially
identifying and extracting one by one in the backward order its
appropriate stack-based change pathway layers using the mod-
eling methodology elucidated in Fig. 3.Can time be neutralized?, Ain Shams Eng J (2015), http://dx.doi.org/10.1016/j.
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Figure 11 Sketches of the six different scenarios of stack-based change pathway layers of the crystalline stone formation of cases A to D
of illustrative example #2 (9 layers each of stack class S4ðþÞ).
Table 9 Results of various designed change pathway scenarios of spherical crystalline stone radius ‘‘rad” formation of cases A to D of
illustrative example #2.
Event state l Spherical stone radius ‘‘rad” (in mm)
Scenario 1
(A & X1)
Scenario 2
(A & X2)
Scenario 3
(A & X3)
Scenario 4
(B & X1)
Scenario 5
(C & X2)
Scenario 6
(D & X3)
0 0 0 0 0 0 0
1 1.265 1.265 1.265 1.531 1.037 0.684
2 1.825 1.825 2.420 2.101 1.577 2.278
3 2.299 2.814 3.049 2.558 2.792 3.018
4 2.897 3.434 3.188 3.058 3.493 3.064
5 3.434 3.699 3.491 3.502 3.736 3.325
6 3.887 3.974 3.699 3.881 4.006 3.473
7 4.178 4.139 4.099 4.152 4.148 4.077
8 4.363 4.398 4.398 4.346 4.419 4.452
9 4.500 4.500 4.500 4.500 4.500 4.500
Max. layer thickness (DradmaxÞ 0.598 0.989 1.155 0.571 1.214 1.595
Min. layer thickness (DradminÞ 0.137 0.102 0.102 0.154 0.081 0.046
Diversity ratio (Dradmax=DradminÞ 4.365 9.696 11.324 3.708 14.988 34.674
The new ‘‘Fractals-General Science”: Can time be neutralized? 15Based on the common chart of average binding energy per
nucleon [30], the mathematical relationships between the
Atomic Number ‘‘Z” which is the number of nucleons in
nucleus at the y-axis versus the Binding Energy per Atom inPlease cite this article in press as: Dorrah HT, The new ‘‘Fractals-General Science”:
asej.2015.09.012Mega electron Volt ‘‘MeV” at x-axis could easily be extracted
[30]. These relationships can be represented in the form of
two-zone Power (fractional) functions expressed as y ¼ b:xa
with the following coefﬁcients’ values:Can time be neutralized?, Ain Shams Eng J (2015), http://dx.doi.org/10.1016/j.
16 H.T. Dorrahi) Zone A: Fusion region with light nuclei of ð0 < Z 6 56Þ;
a1  0:9189 and b1  0:1880.
ii) Zone B: Fission region with heavy nuclei of
ð56 < Z 6 250Þ; a2  1:1212 and b2  0:0536.
The two-zone power fractional functions intersects at the
point of the Binding energy per atom of x ¼ exp lnfðb1=b2Þ=
ða2  a1Þg  495:8117MeV which corresponds to the Atomic
Number Z  56 (Iron 56Fe). Such two-zone fusion/ﬁssion
relationships are plotted in Fig. 14.
The two-zone Power (fractional) functions are of the non-
temporal type and satisfy the fully reversibility property. They
are essentially related to the other relationships of atom change
due to induced energy on the matter required for performing
the stack-based change pathway analysis.
The study for the speciﬁc matter could then proceed from
the present state in backward stacking order step by step until
systematically reaching at the end to the original stacks (or
layers). The procedure could similarly be generalized for the
mathematical analysis of other system change pathway
applications.
In the following section, real life applications of the
presented concepts are discussed covering both single stacking
and global multi-stacking systems.
9. Applications
9.1. Single stacking applications
It is noteworthy to mention that there are a huge number of
real life systems that are initiated and created following the
stack category S4ðÞ. These are made by forming a certain
small core or nuclei and building upon subsequent stack layers
one over the other. These systems could take many shapes suchDiameter = 18 mm
Number of layers = 19 
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m
Figure 12 Sketch of stack-based change pathway layers of the
spherical crystalline stone formation of case E of illustrative
example #2 (19 layers of stack class S4ðþÞÞ.
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lar/spherical, elliptical, star, joint/multiple, irregular. Miscella-
neous examples of this S4ðÞ category are elucidated by
representative photographs in Fig. 15 [31–34]. The ﬁgure illus-
trates cases of the formation of stars/planets, geologic/mineral
stones, human urine/bladder stones, rings of tree trunks, roll-
ing snow-ice balls and disks, eyes cataracts, etc.7
In fact, the basic subsequent building of elements in Chem-
istry based on the Periodic Table of Elements is a direct man-
ifestation of such stacking category [35]. Atoms of one
element in such periodic table can be changed into atoms of
another element by a process called nuclear transmutation.
Such process is due to excessive influences acting on the ele-
ment. It could occur either through nuclear reactions in which
an outside particle reacts with a nucleus (growing stacking
SðþÞÞ, or through radioactive decay (or breakdown) where no
outside particle is needed (shrinking stacking SðÞÞ. The math-
ematical change relationships of matter variation versus the
induced energy by nuclear reactions could be developed using
as their basis the two-zone fusion/ﬁssion binding energy of
atom formulas elaborated in section 8.4. Moreover, it is
pointed out that through cleverly implementing such change
relationships with backward stacking processing many hidden
clues could be uncovered regarding past sequential (evolution-
ary) formation of matter/antimatter and the open secret ori-
gins of many versatile systems.
9.2. Global multi-stacking applications
An example of global multi-stacking applications is the medical
analysis of a certain human patient who is clinically examined
for monitoring his health as sketched in Fig. 16. The results
showed that the patient is suffering from: (a) formation of
some urine and bladder crystalline stone masses, (b) depositing
of lungs toxic substances, (c) beginning of accumulation of
cholesterol and fats in his veins and arteries, (d) slight forma-
tion of the ﬁbrosis of organs tissues and brain neurons/nerves,
(e) gradual appearance of bones osteoporosis, (f) creation of
some teeth crown caries and internal cavitation, (g) gradual
forming of thin cataracts layers in the lens inside eye, (h) some
moderate skin injuries, wounds and burns under healing stage,
and (i) clear progressing of facial skin wrinkles and ravages.
These medical symptoms though belong to various stack
classes of the growing/shrinking types are elucidated in
Table 11, yet they could still be handled together as they are
linked by same patient diet and affected inﬂuences. In this sit-
uation, the study could be performed using non-temporal multi-
dimensional global stacking invoking neutralized time concept.
The global multi-stacking change relationships should particu-
larly be tuned for each patient versus affecting diet and inﬂu-
ences based on his past monitored health records. Moreover,
such problem could also be investigated within the mathemat-
ical platform of the presented synchronicity principle but in a
very small scale.7 The reverse stacking process of class could also be observed in
cosmology when a formed star (or planet) is swallowed by a nearby
black hole. The process is contrary to the star (or planet) formation
where each outer stacked layer of the star is stripped one by one and
swallowed sequentially by the black hole until all formed stacked
layers till the core is vanished.
Can time be neutralized?, Ain Shams Eng J (2015), http://dx.doi.org/10.1016/j.
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Figure 13 Sketches of non-temporal sequential backward stacking of the spherical crystalline stone formation versus event state l0 of case
E of illustrative example #2 (19 layers of stack class S4ðþÞÞ.
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Table 10 Backward stacking calculation for historical events (excessive inﬂuences) retrieval by knowledge of the spherical stone
volume change of case E of illustrative example #2.
Event state in reverse
order l0
Measured diameter
(in mm)
Calculated volume Volðl
0 ÞÞ
(in mm3)
Calculated volume change
Volðl
0 Þ  Volðl01Þ
h i
(in mm3)
Retrieved historical
events X l0ð ÞÞ
19 18.000 3053.625 213.876 71
18 17.570 2839.750 165.961 52
17 17.220 2673.789 186.980 60
16 16.809 2486.808 264.568 91
15 16.191 2222.240 147.123 45
14 15.825 2075.117 173.902 55
13 15.370 1901.214 240.109 81
12 14.694 1661.106 225.193 75
11 13.997 1435.913 192.160 62
10 13.343 1243.753 147.123 45
9 12.794 1096.630 116.476 34
8 12.324 980.154 222.688 74
7 11.310 757.466 171.264 54
6 10.384 586.202 127.788 38
5 9.567 458.415 147.123 45
4 8.409 311.292 74.851 20
3 7.672 236.441 116.476 34
2 6.119 119.965 77.957 21
1 4.313 42.008 42.008 10
0 0.000 0.000 0.000 0
0
20
40
60
80
100
120
100 200 300 400 500 600 700 800 900
140
1000
160
180
200
220
240
260
1100 1200 1300 1400 1500 1600 1700 1800
Binding Energy per Atom in MeV
At
om
ic
N
um
be
r
Z
1900 2000
Zone A:
Fusion Region
Zone B: 
Fission Region
Zone A: 0<Z≤56
Power (fractional) Function
α1≈ 0.9189 and β1≈ 0.1880
Zone B: 56<Z≤250
Power (fractional) Function
α2≈ 1.1212 and β2≈ 0.0536
56Fe
2H
238U
137Xe
97Sr
38Al
195Pt
Figure 14 Chart of non-temporal two-zone relationships relating the Atomic number Z with the Binding energy per atom in MeV
(Symbols- 2H: Hydrogen, 38AL: Aluminum, 56Fe: Iron, 94Sr: Strontium, 137Xe: Xenon, 195Pt: Platinum, and 238U: Uranium).
18 H.T. DorrahAnother application of importance in environmental
science is the study of Global Warming phenomenon. Global
warming is one measure of slow climate change, and isPlease cite this article in press as: Dorrah HT, The new ‘‘Fractals-General Science”:
asej.2015.09.012described as a long-term change of weather patterns that could
encompass everything from extreme weather to sea level rise,
heat waves to air pollution, wildﬁres to melting ice,. . .etc. ItCan time be neutralized?, Ain Shams Eng J (2015), http://dx.doi.org/10.1016/j.
Figure 15 Miscellaneous photographs of stack-based formed objects of class S4ðþÞ : (a) A star (or planet), (b) A brown agate (mineral)
stone, (c) A tree trunk, (d) A natural snow roller, (e) A human bladder crystalline stone, and (f) A man’s eye cataract.
The new ‘‘Fractals-General Science”: Can time be neutralized? 19mainly results from sequential stack layering of heat, carbon
dioxide and other gases emitted from earth due to human
and industrial activities [36]. In general, the stack layer types
that could cause global warming are mostly classiﬁed as
inter-related forms of stack classes S1ðÞ;S2ðÞ; and S3ðÞ.
The application lies within the scope of the presented global
multi-stacking layering representation and could offer an
excellent forum for testing the synchronicity principle in a very
broad scale.
9.3. General potential applications
Similar analysis can be applied to the systems of other stacking
categories described in Table 1. In this respect, there are many
potential applications with big data in various sciences that
could lead such implementation and experimentations where
change formulas are either available or can easily be extracted.
Examples of these sciences are engineering, materials sciences,
nanotechnology, chemistry, geology, archeology, physical
anthropology, life sciences, ecology, environmental science,
hydrology, agronomy, pharmacology, biology, medicine, den-
tistry, health, psychiatry, mass communication, and arts.
Moreover, various potential sciences and disciplines for the
presented concepts applications are arranged in different
groups as shown in Table 12.
All the above stack-based layering applications could now
be effectively handled through invoking the presented non-
temporal analysis resulting from neutralizing time effects. It
is foreseen that such presented non-temporal forward or back-
ward stacking procedure could offer a very strong platform forPlease cite this article in press as: Dorrah HT, The new ‘‘Fractals-General Science”:
asej.2015.09.012retrieving historical system data and uncovering the open
secrets of the formation and initiating origins of many real life
systems. In addition, such suggested new concepts could also
effectively serve in speculating future change pathways pro-
gresses of many real life versatile systems.
10. Conclusions
This paper has presented the new concept of ‘‘neutralizing
time” for investigating the various real life systems course of
life. The new concept is deﬁned as time is not considered dur-
ing the system stack-based change pathway calculations, but it
will only be sensed in the sequence order. By adopting this con-
cept, the formulations cleverly avoided falling in the trap of the
long dilemma of ‘‘the problem of time” when handling the sys-
tem change pathways. This is equivalent for the two-level (time
and event) system conﬁguration that the basic physical system
level is considered as temporal, while the upper event level is
regarded as non-temporal.
Two illustrative examples of non-temporal system change
pathway have been presented to successfully demonstrate the
applicability of the new concept. The first example has con-
cerned with the analysis of trolley car of inverted pendulum
subject to collisions and breaks during its course of life under
two different sequences of affecting events. The second example
has dealt with the sequential formation of human bladder
spherical crystalline stones under selected change pathway for-
mulas and subjected to different affecting excessive salt/min-
eral concentrations inﬂuences. For these illustrative examples
and within the new introduced framework of the ‘‘neutralizedCan time be neutralized?, Ain Shams Eng J (2015), http://dx.doi.org/10.1016/j.
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Figure 16 A sketch depicting a global multi-stacking analysis of a
certain human patient body who is clinically examined: (a) urine/
bladder crystalline stone, (b) lungs toxic substances, (c) choles-
terol/fats in veins/arteries, (d) ﬁbrosis of brain neurons/nerves, (e)
bones osteoporosis, (f) teeth crown caries, (g) eyes cataracts layers,
(h) skin injuries/burns and (i) facial skin wrinkles/ravages (Base
photo credit to: http://anatomybodyblog.com/109-circulatory-sys-
tem-3d-model).
Table 11 List of various stack classes of the global multi-
stacking example application of a certain human patient who is
clinically examined.
Ser. Symbol Description Stack
class
1 a Forming of few crystalline kidney/
bladder masses (stones) and also
gallstones in bladder galls/bile ducts
S4ðþÞ
2 b Forming of some accumulated nicotine,
tar and other toxic substances deposits
inside lungs
S6ðþÞ
3 c Beginning of accumulations
of cholesterol and fatty deposits in the
internal lining (the intima) of arteries
and veins tubes (Atherosclerosis)
S5ðþÞ
4 d Slight formation of the ﬁbrosis of
organs tissues and brain neurons/nerves
S6Þ
5 e Gradual transfer of bones to decreased
bone mass (osteoporosis)
S6ðÞ
6 f Gradual teeth crown caries/decay and
internal teeth cavitation due to bacterial
fermentation eﬀects
S3ðÞ &
S6ðÞ
7 g Gradual forming of thin cataracts layers
in the lens inside eye
S4ðþÞ &
S6ðþÞ
8 h Some moderate skin injuries, wounds
and burns under healing stage (self-
repairs of skin and organ-tissues)
S1ðÞ &
S2Þ
9 i Clear progressing of physiologic
inﬂuences (such as accelerated
premature facial aging and body
ravages) due to excess dozing of
stimulant drugs
S3ðÞ &
S6Þ
Table 12 List of potential sciences and disciplines for the new
concepts applications.
Group
no.
Group
name
List of sciences and disciplines
1 Basic
sciences
Basic sciences, chemistry, biology, physics,
genetics, genomics, botany, and evolutionary
sciences
2 Engineering Engineering, materials sciences,
nanotechnology, astronomy, and cybernetics
3 Health Medicine, health, psychiatry, dentistry,
veterinary medicine, and pharmacology
4 Life
sciences
Geology, archeology, physical anthropology,
life sciences, ecology, environmental
sciences, agronomy, hydrology and oceans
sciences
5 Informatics Informatics, bioinformatics, behavioral
sciences, management sciences, and political
sciences
6 Social
sciences
Social sciences, humanities, psychology,
philosophy, geography, education, religion,
law, poetry, linguistics, mass
communications, emotions, performing arts,
visual arts, music, and athletics
20 H.T. Dorrahtime concept”, the duration of each event is considered to be
augmented within the event’s overall or effective strength,
while the intervals between them are disregarded as they are
silent periods free of incidents. Furthermore, applications of
the new concept to some real life single stacking and multi-
stacking examples are discussed.
It has been demonstrated that the inﬁnite interacted non-
temporal family (or groups) of change relations could consti-
tute the necessary mathematical platform for analyzing the
natural or intentionally induced ‘‘synchronicity”, ‘‘meaningful
coincidences” or the ‘‘acausal parallelism” concept. Such equa-
tions have been expressed for each stack point at every subse-Please cite this article in press as: Dorrah HT, The new ‘‘Fractals-General Science”:
asej.2015.09.012quent event state while maintaining as a whole the laws of
preservation of matter and energy. This step could encourage
conducting research work for handling real life globalCan time be neutralized?, Ain Shams Eng J (2015), http://dx.doi.org/10.1016/j.
The new ‘‘Fractals-General Science”: Can time be neutralized? 21multi-stacking applications within the framework of the pre-
sented synchronicity principle. This is a new advancement that
could pave the way toward full understanding of such impor-
tant synchronicity concept.
Future research might now be directed toward strengthen-
ing the foundation of the ‘‘Fractals-General Science” by
expanding the development of multi-disciplinary parameters
relations and multi-stacking system change platforms with
neutralized time effect. The same concept can be extended in
retrospective or backward stacking way, such as for analyzing
the past sequential (evolutionary) formation of matter/sub-
stances and uncovering the origins of many versatile systems.
In addition, due to the general fractals nature of the stack lay-
ering formations, the exchange of knowledge and experiences
between various disciplines gained during the development of
the change relationships could appear now to be highly beneﬁ-
cial. Finally, more intensive efforts should be carried out for
the real life experimentation and implementation of the new
concepts of formulations and analysis.
11. Paper highlights
It must be highlighted that the paper through its analysis and
solved illustrative examples has successfully given positive
assertive answers to the three following important questions:
Q1. Can time be neutralized in the analysis of the stack-
based system change pathway?
Q2. Can the presented change pathway theory through
backward stacking, neutralized time effect, and satisfying
the reversibility property mathematically uncover many
open systems mysteries such as the origins of matter and
antimatter?
Q3. Can the inﬁnite multi-stacking global systems represen-
tation provide the necessary mathematical platform for
analyzing the natural or intentionally induced ‘‘synchronic-
ity principle”?
Such three positive answers will give in fact a real strong
impetus for future fostering of the new ‘‘Fractals-General
Science” and will effectively enable handling wide spectrum
of global systems belonging to several disciplines presently
very far now from our reach.
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Appendix A. Terminology and key expressionsCSer.an timTerme be neutralized?, Ain ShamDescription1 Backward stacking This is the process of performing
stacking in retrospective or reverse
order. This is usually carried out upon
the existence of some reversibility
conditions. By reversing the direction
of the ‘‘event clocklike register l”,
denoted as l0 the history of aﬀecting
events can be retrieved using systems
parameters changes corresponding to
such eﬀects2 Causality versus
non-causalityCausality comes from the term
causation where cause precedes eﬀect
or simply the future cannot cause the
past. Non-causality means eﬀect
could happen with no clear relation to
the cause. The term non-causal is
sometimes abbreviated by the term
acausal3 Consolidity The term indicates the act and quality
of consolidation, and describes a
general intrinsic property of the
system. It is measured by the
consolidity index calculated which is
the ratio of overall systems output
reactions over the combined overall
input/system parameters reaction
when subjected to varying
environments or events4 Evolution Refers linguistically to the process of
‘‘any kind of gradual or progressive
change and development”5 Forward stacking This is the process of performing
stacking in the progressive or forward
order. In this process, the system state
steps forward only with the
occurrence of any coming event
aﬀecting the system at the ‘‘event
clocklike register l”, and stops at the
ﬁnal (or end) system state6 Fractals Deﬁned in the ﬁrst place as complex
geometric shapes that exhibit
repeating patterns and often these
shapes resemble patterns occurring
naturally in the physical world7 Fractals-General
ScienceThis is a new science that is based on
the general similarities of the stack
layering structures and formations
among various sciences and
disciplines. Such common similarities(continued on next page)s Eng J (2015), http://dx.doi.org/10.1016/j.
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clearly demonstrate the global
concept of the ‘‘fractals-general
stacking behavior” of real life systems
during their change pathways8 Markov versus
non-MarkovA Markov process depends only on
the present event l state and not on
how it is arrived to such state. On the
other hand, non-Markov process
(memory-based) depends on previous
states with event step lags that change
from one system to another9 Multi-stacking
networksFor global inter-related stack-based
conﬁguration, multi-stacking
networks are invoked incorporating
conceptually the mutual stack-based
changes balancing process through
for simplicity the ideal case of lossless
bi-directional transfer balanced
systems10 Naturalizing time This new expression means that time
will not be considered in the system
stack-based change pathway
calculations, but it will be only sensed
in the sequence order.11 ‘‘On and above”
normal system
operationThis represents all incidents and
eﬀects that take place in diﬀerence of
the normal system stands. Examples
are any external or internal excessive
influences and happenings on the
system such as accidents, collisions,
impacts, breaks, shocks, collapses,
eruptions, destructions. Also extreme,
severe, extraordinary, unusual, rare
events, etc. are all included within
such aﬀecting categories12 Paradigm Deﬁned as a set of assumptions,
concepts, models, patterns and
practices that constitutes a way of
viewing reality, especially in an
intellectual discipline13 Science It is deﬁned as a systematically
organized body of knowledge
attained through study and practice
on a particular subject14 Stack-based
autonomous self-
recordingThis is one of intrinsic properties of
systems showing that the universe by
all means is not left unattended, but in
fact is amazingly self-monitored since
its creation through very high
precision intelligent stacked-based
autonomous self-recording with
diﬀerent classiﬁcations and
categorizations of self-events
(activities)15 Stacking Means to neatly put or arrange (a
number of things) in a more or less
orderly pile or heap. Various stacking
classes developed with the real life
system change pathway are: above,
beneath, sided, outward, inward, and
within the system layers16 System change
pathwayDeﬁned as the path resulting from the
combinations of all successiveDorrah HT, The new ‘‘Fractals-General Science”: CSer.an timTerme be neutralized?, Ain ShaDescription
changes induced on the system when
subjected to varying environments,
activities, or events ‘‘on and above” its
normal situations, sometimes known
as system evolutionary life cycle17 System paradigm Real life systems operations follow
the same principle of the two-level
multi-layer conﬁgurations which
typically replicate that of the Universe
global configuration (of the heavens
and earth layers one above another)
but with much reduced scale and
complexity18 Synchronicity
principleThis principle implies that everything
in the universe is intimately connected
and events happening all over the
world at the same time must be
connected in some unknown way.
This term is also known as
‘‘meaningful coincidences” or the
‘‘acausal parallelism” concept19 Temporal versus non-
temporalThe word ‘‘temporal” comes from the
Latin word ‘‘temporalis” which means
‘‘of time” or dependent on time, while
the word ‘‘non-temporal” means
having no relation with timeAppendix B. NomenclatureSymbol Descriptiona Changeability coeﬃcient
b General coeﬃcient
consolidity Consolidity index (dimensionless)consolidity(l) Consolidity index at event state step l
(dimensionless)Dð:Þ Incremental of (.)
DM0ðlÞ The incremental change of the parameter of the
trolley mass at state l
diam Diameter of the spherical crystalline stone (in mm)c General coeﬃcient
f Final (or end) event stateL The half-length of the pendulum (in meters)m Intermediate event statem0 The mass of the pendulum (in kg)
M0 The mass of the trolley car of the inverted pendulum
(in kg)MeV Mega electron Voltl Event state or event step (index) (forward stacking)
l0 Event state or event step used in the reverse order
(index) (backward stacking)n Total number of stacks in the multi-stacking layering
networkP1n A general connection between stack-based layer(s)
#1 and stack-based layer(s) #nrad Radius of the spherical crystalline stone (in mm)S Stack of blank type (zones of versatile categories orms Eng J (2015), http://dx.doi.org/10.1016/j.
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its categories cannot clearly be speciﬁed)Sð0Þ Stack of empty or vacant type
S1 Stack of type above, top or upwardS2 Stack of type beneath, bottom or downwardS3 Stack of type single, double or all sided (external)S4 Stack of type outward, outer or coating of certain
original system core or nucleusS5 Stack of type inward, inner or lining of certain
hollow or empty space inside the basic original
systemS6 Stack of type within, in-between or scattered
(internal)SðÞ Stack of shrinking typeSðþÞ Stack of growing typeSðÞ Stack of growing/shrinking typeS
ðlÞ
forceThe aﬀecting force strength applied to the trolley in
the x-direction. in kgforce at the event state l
t Time state or time factorX An intermediate term equals to consolidity
multiplied by aﬀecting environments (scaled
aﬀecting event)XðlÞ An intermediate term equals to consolidity
multiplied by aﬀecting environments at event state
step l (scaled aﬀecting events)
Z Atomic numberVol Volume of the spherical crystalline sphere (in mm3)References
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